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(57)Abstract: 

PURPOSE: To realize a reduction in size of an apparatus having high 
detecting sensitivity, high reliability of ink residue decision and no change of 
quality by applying a driving voltage to a first piezoelectric member by a 
driving circuit to deform it, and detecting a counterelectromotive force 
obtained by deforming a second piezoelectric member by a pressure wave 
generated in ink between first and second piezoelectric members to decide 
an ink quantity. 

CONSTITUTION: When an ink residue in an ink cartridge is reduced and a 
gap occurs between an ink surface and an upper plate 150 in a pressure 
chamber 160, even if a first piezoelectric member 1 10 is deformed to shrink 
the chamber 160, the air in the chamber 160 shrinks that much so as not to 
contribute to reduction in a volume of the ink, and a level of a pressure 
wave generated in the ink in the chamber 160 is extremely lowered as 
compared with the case where the chamber 1 60 is filled with ink. Thus, a 
level of a counterelectromotive force V1 generated at a second 
piezoelectric member 120 and to be applied to a non-inverting input 
terminal of an operational amplifier 310 is remarkably reduced. Then, when 
an enable signal rises, switch means turns on to make current flow through 
an alarm generator, thereby generating an alarm. 
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